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RESPONSIBILITIES 



The duties involved in this project were divided 
three ways, as indicated by the writers of the differ- 
ent sections of this report: 

Cooper Data Gathering 

Guertin Data Processing and Results 

u 

Turner Balance of report 

Although the prime responsibilities for the report 
are as listed above , each writer was requested to 
suggest changes for the material written by the others* 

The time schedule of the contract was June 1, 1963 
- September 30, 19*6. All three of the writers moved 
to new oolleges during the summer of 1966* Since the 
data gathering could not be completed until Kay 1966, 
the time consumed in moving shortened the time avail- 
able for the research analysis* All of the analyses 
oalled for in the oontraot were performed, but there 
was no time for the extra analyses that had been planned 
beyond the oontraot obligations* 
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INTRODUCTION 



Xbe major aim of this project is the name as the 

°£ ? a S y 1 oth#r **searoh studies that take 
college Grade Point Average (CPA) as a criterion tm» 

of the waste that «i.w fJSi“he “ 
eurr??ni f? 11 ? 4 •Jud«ats to graduate from "square" 
d^i^ri+fc . is J° wy. **om the attempt of atu- 
Jjjj? with certain characteristics to graduate from 

oh^c^istice . fTa<h,at * 8 Ua& t0 

In the United States today, two of the most urgent 

hereof ^orkera^in *? Bl4 ’ to inorea8 « thTiium- 

■Mif o jf 0 . 6 teohnioal oooupationa. and. in 

JJJ® aoademic field, to decrease the waste implicit in 

tB8e ° f college failure. It is the hy- 

?Jri? e ?£ 8 +h£*i hiB Projeet that many students who would 

pursuit of a non-teohnioal degree could 

imior 4 ni?n^ h *^ technical currioulum in 

junior college* This would heOLp both to minimise fail— 

workers^ t0 maximiBe the nunft> « r of needed technical 

r»n<»»+Iii^ 8a * 0In ^ Wasson (1966) have so recently 

wh0 d8al wltt* students hound 
°°- 1 - le 8 es *»ave more information than they can 
iSSL’+ySi 1 ? V 5F fsw studies have provided meaningful 

»ro^IS- ion iii£ <rtll ^S?^ Btud ? ntB t hinkin g of vooatlonal 
programs. These writers have reviewed unpubli&ed re- 

f 8 ** 0 * *y Hoyt that adds evidence to thHonSetion 

QZt "JJd^s in terminal vocational programs do indeed 

arts oandidates? 8aBUra 3l * olwraot#ri *^o* Uheral 

at *«*®t to Add meaningful infor- 

5^^£°J fc t# 2 hl ^ 0 f 1 It seeto to analyse stu- 

,n . ••looted non-teohnioal curric- 
uia^ in one school and to suggest that other lunlo-r 

Thi 1 efhL? a f. ;f ^ ^ oaaljwis wSll^SSrthwhile. 

The school is one of the junior colleges in a state 

State of lOorida* Ho olaim 
selection of this oollogv was a random 
H? a «mlla^tlons will therefore be 
dxwm about all junior colleges or all technical stu- 
aents. Indeed, one of the axioms of this research is 




A frit n e i i ffl riir i tri it i nniia^ a HYi & tfw Miii nmmAm 



that colleges are so different that eaoh would do well 
to investigate itself, and not force its students and 
counselors to rely on data published by other sohools. 

The use of the word " differential** in the title of 
this project is to contrast the present approaoh with 
the global or general prediction used by 95 percent of 
the studies reviewed by Fishman and Fasanella (I960) in 
their survey of the literature. Global studies concen- 
trate on qualities that affeot grades in a college as a 
whole; differential, specific courses or curriouls. 
These writers conclude that colleges that are more con- 
cerned with guided admission than with selection per se 
tend to be more attracted to differential studies. 

In the analysis of this Florida junior college, 
these questions about students in both technics! and 
non-teohnioal curricula will be investigated. 

1. Can students in the various curricula be 
differentiated • 

2. Can graduates be differentiated from non- 
graduates. 

3* How can Grade Point Average (GFA) prediction 
be maximized. 



A note on Ifcilosophy versus Practice 

Many colleges have reported a multiple correlation 
(R) from .70-. 94 between their GPA and various items of 
information that are available even before the students 
have attended their first college class. An R of this 
magnitude, it seems to the writers, flashes a warning 
to some of the potential students of these schools and 
to their high school and college counselors. It says 
that this is a quite "predictable” college— that stu- 
dents who have favorable scores on those items that 
entered into the R will probably pass and be able to 
graduate! while students who nave less favorable scores 
probably will hot pass. This seoond group of students, 
if they choose to attend this college, will be attempt- 
ing to fit a more-or-less roundish peg into a more-or- 
less square hole. Some will succeed, most will fail. 



On the other hand, some Junior colleges have, as a 
part of their philosophy, the belief that they should 
oe or help to mere people than thoee who score favor- 
ably on those factors usually asso dated with oollege 
prediction. A junior college president devoted to this 
philosophy would, it is felt, be dismayed if the usual 
oollege predictors worked as well at his school as in a 
college that severely restricted admissions by a statis- 
tical formula. 



Here, then, is a statistical way to indicate if 
philosophy and practice are at cross-purposes# No 
brief is held here for any philosophy. No claim is 
made here that a low R indicates practice is in line 
with an open-door policy# The claim is made, however, 
that a college with such a philosophy and a high R 
might feel it advisable to investigate the extent to 
which it*, faculty wishes in practice to deviate from 
its stated philosophy. 

Another question, then, that this project may help 
to answer is as follows: 

4. How “predictable" is this oollege. 

Of course, whether or not the oollege wants to be 
this predictable would be a matter for further investi- 
gation by the college. 
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Overview 



As the writers were conscious of their oontraot obli- 

tS t 1 i th *J nformstion aight be needed 

in i he st ? dy> *5? Procedures used are described 

in more derail, perhaps, than is the case in many re- 

Therefore, in the interests of clarity, it seems 
wise to summarize here the population, data and analysis 

JJ®? d . dn “the study s Shis will be done by talcing appro- 
priate sections from the contract* - 

I* Population 

ooa»iBts of all students who 
full-time (12 semester hours or more) in 
£*?, fS 1 } 8 eme8t ® r ® of 1962 or 1963 who also en- 
one °***i r 5 Programs— technical educa- 
tion, business administration, education* engin- 
eering, and liberal arts* (The technical stu- 
dents are a combination of students in civil en- 

de8i ®\ orafting technology, 
^£ X1 i?2^ b0<i ? n 2 :Lo § 3r ^ ^ Moratory technology 
2fJ25s < ^2f ru * i? du8tr y* > College officials 

fiv ? Programs as being the ones 
they estimated would have no fewer than 35 gradu- 
ates for the original sample* ^ 

222 f+£?? 8 2^ ly th8se data be generalized 
are studied by a cross-validation sample, com- 
posed of students of the same description reals— 
taring in the fall of 1964. 8 

II. Data 

. J “5* &T en 111 M® 6 order ae in the 

tables In this report*' 

A* Independent variables 



1 * 



Socioeoonomio level of the 11 br eadwinning* 1 
parent or guardian, represented by the 
”eooio-eoonomio index” (Albert J. Heies, 



2* Vest Scores 



a* 



b, 



?! 



V* 



Florida Twelfth Grade Placement 
Testes 

,1) Psychologloal 
(2) English 
, 3) Social Studies 
|4) Mathematics 
3) Natural Soienoes 

Psychological Examination 
for College Freshmen, 1954 Editions 

(1) Language 

(2) Quantitative 

School and College Achievement Test 
(starting in the Sail of 1964. this 
test replaced the AGE ae the ability 
test administered during oollege ° 
orientation) s 6 



fii 



Verbal 

Quantitative 



d. 



Cooperative English Test, Higher 
bevels . 

(1) Mechanics of Expression 
>*r Mffeotiveness of Expression 
13; Heading Comprehension 



3 * High School 

ij, ■ 

B. Dependent Variables 
1« 



2m 



Grade point average » both for first 

ov era-U for all terms attLied 
graduation or leaving the 

college: 

* clle « e * a non** 

■ , = \ graduate ■ v -i- : • »!•..• 

Analysis s The criterion is grade point average'' 

whether or not the 
predictor variables significantly distingSSh 




among students who enter these programs. 
This analysis is made by discriminant 
function. Another two-group disoriminant 
function analysis determines whether or not 
the technical group is distinguishable from 
a group composed of the students in the 
other programs. 

B. The second task is to see if gx'aduates can 
be identified by their characteristics. 

®his analysis is by disoriminant function. 

C. The third task is to predict GPA from the 
predictor variables for students in each 
program. This relationship with the cri- 
terion will be explored with multiple re- 
gression and the eta coefficient of non- 
linear regression. 



Data Gatherinfi 

The data used in this study were obtained from the 
college records already available. Most of it was 
found in the students' folders. 

A data collection sheet was constructed which in- 
cluded all the items which it was thought might poss- 
*bly be used. A number of the items were already in 
quantitative form; others were quantified for statis- 
ti cal treatment as explained in the following discussion 
Tui8 discussion will include nil items recorded except 
the test scares , all of which were recorded as national 
peroentilesy except the Florida tests where state— wide 
percentiles were used. 



Socioeoonomio index 



Two items of data on the application provide infor- 
mation which can be used with some degree of assurance 
in the assigning of a socioeconomic rating. These are 
parents' occupations 11 and "parents' educational level". 
While there is considerable doubt that socioeconomic 
status oan ever be measured accurately or even that 
"socioeoonomio" is a measurable value, numerous attempts 
have been made to develop soales that would give numeri- 
cal values to categories of occupations and educational 

XOT6iL8t 





re oognized that neither of these indicators 

U!no^ ve J B±n &y or in combination, the best 

possible index of socioeconomic condition. However. 

these two in combination, with the possible inclusion of 

income, have been widely used where measures were needed 

?nLf^ tis ? ical o£ P°P ulat ions for which this in- 

formation is available. 

• 

The socioeconomic index used in this study evolved ’ 
over a period of years from a study started by Cecil C. 
North and Paul K. Hatt of the "prestige of occupations. "3- 
Poliowing up on a ^ study by Morpheus Smith in 1943, North 
and Hatt in 1945-46 designed a study of occupational 
prestige that led to the NORC (National Opinion Research 
Center! Study. In March, 1947, a survey was conducted 
under the joint sponsorship of NQRC, the President's 
Scientific Advisory Board, the College Study in Inter- 
group Relations at Wayne State University, and the 
Graduate School of Ohio State University. 

The NQRC-North— Hatt occupational prestige scores 
served as a basis for numerous studies dealing with 

^status. But in a number of instances the 
NURO-North-Hatt scores did not prove adequate for the 
reason that scores were not available for occupations 
employing more than half the labor force. The develop- 
ment of a socioeoonomic index for all occupations was 
carried out through Project RG-5667, "Occupational Class- 
ification for Vital Statistics Use", with the aid of a 
research grant to the University of Chicago from the 
United States Public Health Service. The new index 
then was to represent each of the occupations in the 
detailed classifications of the 1950 Census of Popu- 
lation. As defined by Duncan, this index was to have 
"both free validity in terms of its constituent vari- 
ables, and sufficient predictive efficiency with re- 
spect to the NORC occupational prestige ratings so that 
it can serve as an acceptable substitute for them in any 
research where it is necessary to grade or rank occupa- 
tions in the way that the NORC score does but where some 
of the occupations are not on the NQRC list." 2 



A complete description of this socioeconomic index 
Is found^in Reiss, Jr., Occupations and Social 

Status . (New lork: Free Press of Glencoe. Inc ,*~196l ' " 

pp. 109-161. * ’ 

2 Ibid., p. 115 




The method selected to develop a socioeconomic 
index for all occupation? makes, use of measure? of edu- 
cational level and income level. There was considerable 
evidence to show that these variables could be used in 
combination to estimate an occupation's "prestige”. The 
major purpose for the development of the scale was not 
to predict unknown variables but to construct from in- 
formation found in the 1950 Census a graduated rating 
scale for occupations to be used in future research 
which required a system of stratification. The Socio- 
economic Index for Occupations in the 1950 Detailed 
Classification of the Bureau of the Census is given in 
three forms , any one of which could be used in statis- 
tical analysis. The one selected for this study uses a 
scale with a range approximately between 1 and 100. 

This scale makes for ease of computation but its use 
offers the possibility of confusion with percentile 
rank. It is actually a ranking of occupations in rela- 
tion to each other on the basis of prestige and is not 
related to the number of individuals in each group. 

Students of social stratification are in general 
agreement that the occupation of the husband is more 
likely to reflect the socioeconomic status of the fam- 
ily than is that of the wife. Although there is an in- 
creasingly large number of working wives , it is still 
true that the occupations given for most mothers is 
"housewife." Hence the occupation of the father only 
was used in deriving the socioeconomic index for the 
family. 



Program in which enrolled and 
program finally selected. 

The choice of program was indicated at two separate 
times for each student. The first choice was indicated 
on the application blank that was submitted before 
matriculation. Many listed "undeoided" when asked for 
their choioe of program. A second choice was made 
after the student had enrolled and had contact with Ihe 
counseling staff. In many oases the choice was the 
same the student had indicated originally. In others, 
his choice was different from that statea on his appli- 
cation form. All students, including the "undecided" 
ones, had some program listed as the final choice. This 
final choice was the one used in this projeot. All of 
the numerous programs (see Appendix A for complete list) 



were coded in one of four major areas ae follows: 

% * 

* * 

1* General college - transfer - non-terminal 
education - 

2. Business - -terminal education 
3* Technical - terminal education 
4. Nursing - terminal education 



Marital status of student and marital 
status of student's parents 

This information was taken from the application 
blank* Thus, even if a change occurred after enrollment, 
no change was indicated for this variable* The coding 
used for student's parents as well as for the student was 

1* Single 

2. Married (neither divorced nor widowed) 

3* Divoroed 
4. Widowed 



' College transferred from 

Some students attended another college before the 
one used in this study •»- Coding for this variable was 
established by writing down the names of each different 
college as they appeared in the students' folders and 
assigning a code number to each* Other* students that 
attended the same college were assigned the numbers 
thus designated* 



Eduoational level of parents 

This information was available from the application 
in a form that allowed its stratification into four . 
levels. The lowest group in education includes those 
who did not complete high school; the next higher 
level, those who graduated from high school; the third 
higher level, those who had attended college but were 
not graduated; and the highest oategory was made up of 
those who were graduated from college* 

It would have been desirable to have had information 
permitting further stratification of the group with less 
high sc ho ol level, as well as those whose formal 





education was extended to postgraduate work and advanced 
professional degrees* As this information was not avail- 
able, it was necessary to use the following four-point 
scale: 



1 


2 


. — 3 


4 


Less than 
high school 


High school 
graduates 


Some 

college 


College 

graduates 



Tinancial arrangement for college 

On his application each student was asked to indi- 
cate the source or sources from whioh he expected to 
receive his financial support for college and to indi- 
cate the approximate portion from each* The categories • 
to be used were: (1) entirely 'dependent on parent and? 
or other person, (2) three-fourths dependent, (3) one- 
nalf dependent, (4) one-fourth dependent, (5) entirely 
independent (all personal earnings)* In order to quan- 
tify the information thus collected, a scale of financi- 
al dependency was constructed which allowed for the 
arrangement of responses according to the degree to 
which the student was dependent upon sources other than 
his own work or savings* If the item was left blank, 
scale value five was recorded* 



1 


2 


- 3 


4 


5 


Entirely 
dependent 
on parent 
or other 
person 


3/4 

dependent 


1/2 

dependent 


1/4 , 

dependent 


Entirely 

Independent 



High school subject liked most and 
high school subjeot liked least 

Bach student was arked to write on his application 
the name of the high school subject he liked most and 
the subjeot he liked least* A list was compiled of the 
nine subjects which appeared with the greatest frequency* 
These were numbered one through nine and the numbers thus 



assigned used to Identify the subjects for subjects liked 
most as well as for subjects liked least 9 as follows: 

1* English 
2* foreign language 
3* math 
4-* science 
5# social studies 
6* physioal education 
7* music 
8* oommercl al 
9* shop 

* * 

Subjeots which appeared one or 'more times and were 
ooded "0” were business law 9 geometry, psychology , ohenw 
istry, physios, home economics, agriculture, Bible his- 
tory, reading, trigonometry, economics, and journalism* 



High school rank 

Bank in high school graduating class was recorded 
as given on the high school transcripts, one number 
over another* The top number indicated the rank in 
olassi the bottom, the total number of students gradua- 
ting in the class* The percentile was then computed* 



Junior college grade point average 

Grade points earned at the junior college were cal- 
culated according to the system in use at the college* 
Pour grade points were awarded for an "A” ; three for a 
two far a ,I 0 ,, | one for a M D H ; and none for an "I". 
Hours attempted and grade points earned were calculated 
for each term of enrollment* Credits earned at another 
college were not inoluded in these calculations* The 
term and year for each enrollment was indicated* 



Other items 

Various items of personal information were taken 
from the individual's statistical card, already in use 
at the college, and the coding used was the same as 
already in use (see Appendix B)* Included in this data 
are sex, date of birth, county and state of residence, 
religion, high school attended last, foreign student or 
hot, and race* - v ^ ; 




Othefr items recorded ares (1) last attendance at 
this junior college (term and year). (2) number of de- 
pendents, (3) number of older children in family, (4) 
number of younger children in family, and (3) number 
of high school activities listed on application (if more 
than eight were listed, the number nine was recorded). 



Data Processing 

To help the reader recognise when qp eoifio groups 
and sub-groups are being referred to, the names of these 
groups will be capitalised, e.g., Original, Cross-vali- 
dation, Technical i Thus, Technical 11 refers to the stu- 
dents in the technical sample in this study; M teohnioal M 
(not oapitalised) could refer to such students anywhere. 

A total of 1030 students enrolled for the first 
time in the fall of 1962 and the fall of 1963 at the 
junior college. Punched cards were prepared for them 
as described. This two-year sample is referred to as 
the Original group. 

A total of 394 students enrolled for the first 
time in the fall of 1964. Punched cards were prepared 
on them, the Cross-validation group. 

Although information was obtained on all the above 
students and transferred to punched cards, not all the 
subjects fitted the sample requirements for this study. 

College officials were ashed to name the curricula 
that would have had at least 35 graduates from those 
enrolling in 1962 and 1963* The five thus named were 
the programs to be analysed here— liberal arts, edu- 
cation, business, pre-engineering, and technical (civil 
engineering technology, design drafting technology, 
electronics technology, and laboratory technology for 
the citrus industry). Only full-time students (those 
attempting 12 or more semester hours per term) were 
included. 

Only males enrolled in the programs oould be em- 
ployed (because only males were in the technical curric- 
ulum and sex could not be handled as a variable). After 
sorting the Original sample by programs it was realized 
that not enough males (13) had eleoted the education 
program to permit reliable analysis, and so that pro- 
gram sample had to be eliminated. Thus, 463 subjects 



w«r; l«ft In the Original group. Similarly, 222 were 
left in the Cross-validation sample. 



Table 1 

NUMBER OF GASES IN THE SAMF&ES 



Sample 


Lib. Arts 


Bus. 


En&in. 


Tech. 


Total 


Original 


320 


62 


30 


51 


463 


Cross-valid. 


181 


19 


10 


12 


222 

685 



The Original sample, aa shown In Table 1, contains 
enough subjects in each program group to provide reason- 
ably reliable statistical analysis. However, with Bus- 
iness conta in ing only 19 Cross-validation subjects, 
Engineering only 10 and Technical only 12, it is appar- 
ent that the only results really worthy of attention in 
this sample would be on Liberal Arts and Total. 

As expected, some of the data on subjects could not 
be located in their files* This further reduces the 
reliability of cross-validation analyses. Table 2 
shows the aotual number of variables present among the 
subjeots in each subsample. As revealed in the table, 
the number of observations for the socioeconomic 
variable for the Cross-validation Engineering subsample 
is only six. Reference to the last line of the table 
showing total oases gives the number of obser- 

vations in each subsample. Since the Original Liberal 
Arts sample had 320 oases and there were only 311 socio- 
eoonomio observations, there would be nine missing 
observations. 



Because two of the sub-tests (Mechanics of English 
and Effectiveness of Expression) of the English test 
were not given to the students entering In 1964-63, 
full cross-validation would not be possible for data 
Including these two sub-tests. Therefore, data' from 
these sub-tests were not used in the present study* 



o 




13 








5 




Sir^e all the data on the punched oards were not to 
he used in original form it was necessary to produoe a 
final data card that would contain the data to be ana- 
lyzed. A computer program was written that would trans- 
fer the data from the original cards to oards that 
would be used in the statistical analysis. At the same 
time the program divided out data on the original oard 
to produoe quotients for First-term GPA, Overall GPA 
and percentile standing for rank in high school. In 
addition, the total number of grade points and hours 
attempted in college were computed and punched. This 
derived data card was then ready for analysis exoept 
that the Original sample had scores based upon the AGE 
while the Cross-validation sample had scores from the 
SCAT. The scales of these two tests are not directly 
comparable. Therefore, the SCAT scores were rank or- 
dered and converted to peroentiles. Likewise, the ACE 
scores were rank ordered to produce peroentile to ACE 
conversion tables for both verbal and quantitative 
scores. The SCAT percentiles from the Cross-validation 
sample were looked up in the conversion table with a 
computer program and converted to ACE equivalent scores 
whioh were punched in place of the SCAT scores in the 
Cross-validation cards. After further manipulation on 
the reproducing machine all 13 variables to be used in 
the study were punched on a single data card for each 
subject. 



Techniques for handling missing data 

During the data collecting period, a technique was 
being developed for computing a multiple regression 
equation from data when some observations were missing. 
After many months of work the program was ready and after 
the data were collected, the analyses were begun. How- 
ever, this program produoed some multiple regression 
coefficients larger than unity, and therfore had to be 
replaced. The error was not entirely unexpected sinoe 
the computational formula depends upon means and stand- 
ard deviations* But these parameters for a particular 
variable will vary depending upon whioh other variable 
it is being paired with in the correlation computation. 
There is no problem in computing a zero-order correla- 
tion because only two variables are studied at a time 
and exact means and standard deviations are computed by 
omitting the pair of data for a subjeot where one or 
both scores are missing. However, in the multiple 
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comparisons of multiple regression it is not possible 
to arrive at exact values for these parameters* If the 
missing data pairs had the same means and standard devia- 
tions as the remaining data the output of the program 
would be correct and would be based upon the correct 
zero-order correlations. However, dull, bright, or 
careless students may manage to escape some routine 
data gathering and introduce a bias in the nature of the 
data missing. 

Sinoe there was a rather large amount of missing 
data, especially for the Heading Comprehension scores, 
it was necessary to provide some technique for hand- 
ling it rather than throwing out all subjects that had 
any missing values. A computer program was written 
that would compute the mean for each variable and then 
insert it in the punched card output in the place of 
missing values. 

After this technique was tried, it was decided to 
try still another approach to the missing data problem. 

A computer program was* developed that would esti- 
mate missing values on the basis of the other scores 
present. To use the program it was necessary to derive 
multiple regression equations to be read into it. For 
this phase, tie mean value was punched in place of each 
missing value on each card. The combined Original and 
Cross-validation samples were run through the BIND step- 
wise regression analysis. The equations from these 
analyses were fed into the program for calculating 
missing values along with tha initial data cards con- 
taining missing values. Means for the ten independent 
variables were also read into the program. 

This program for estimating missing values operates 
on one subject's card at a time, It identifies the lo- 
cation of missing values and places means in each. It 
then estimates the first missing value from the regress- 
ion equation corresponding to it, employing, for the 
other nine variables either 1) the actual scores or 2) 
the means when the actual values were missing. This 
procedure is used for each missing value. The whole 
procedure for that subject is iterated as many times as 
there are missing values. Thus, if four values were 
missing there would be four estimates of the missing 
value for each based upon successive estimates of the 
predictors for that variable where there originally 
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were missing values, as well as the actual predletor 
scores* 

The increased error introduced by using means to 
make estimates tends to reduce the zero-order correla- 
tion and this would he reflected in the multiple re- 
gression coefficients, the coefficient weights in these 
equations, and the discriminant function effectiveness* 

Table 3 shows Pearson correlation coefficients be- 
tween overall GPA and each variable* Those derived by 
employing mean values in place of the missing observa- 
tions can be compared with 1) the values derived where 
missing values were skipped in the computations to pro- 
vide exact correlations and 2) the values obtained by 
using multiple regression estimates* If the correlations 
derived from missing values are considered as a base, 
the largest difference was *12 between it and either of 
the others* Generally, there is closer agreement be- 
tween the estimate and the missing data than between 
the means and the missing data results. 

Also employed as a check was a computer program 
which leaves out cases that have missing data* The 
multiple correlations thus obtained for the samples 
with the largest numbers of oases were never more than 
•03 more than those obtained from the estimated data* 
Since the number of cases was much larger for the es- 
timated data, it was decided to use exclusively the 
cards with the estimates* 



Won-linearity 

Another question considered about the r elatL onship 
between Overall GPA and each variable was possible non- 
linearity, This was investigated statistically by a 
computer program from the College of Education library 
at the University of Horida that was developed by one 
of the writers (W.G.) The program presents intervalized 
data parameters end coefficients of non-linear relation- 
ship along with tests of significance for rejecting the 
linear regression hypotheses* 

Table 4 presents statistics for evaluating the 
linearity of regression of Overall GPA on each variable* 
Table 3 presents the same statistics for regression of 
each variable on the Overall GPA* The symbols n*s* 
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mean not significant and a. means significant at the 
#05 or better level of confidence# She only recognis- 
able non-linearity is found for the regression of Over- 
all GPA on High School Hank# Shis non-linearity occurs 
at the extreme scale ends where both high and low rankers 
obtain a higher than predicted GPA. She highest 15 in- * 
dividual s on High School Hank obtained a mean Overall 
GPA of 2 .88 compared with a mean predicted by the lin- 
ear regression of 2.75; the lowest 25, 1.80 compared 
with 1.61# She regression of ACS verbal on Overall GPA 
does not deviate significantly from linearity according 
to an F-test, a t-test of Zeta, and Blakeman's criterion 
test based upon the corrected Sta. (However, Blakeman 1 s 
test based upon the raw Bta did suggest non-linearity. ) 
Shere then appears to be little value in transforming 
scores with such a slight indication of non-linearity. 



Programs for multiple regression and 
discriminant functions. 

Standard M BIMD W programs from the University of 
California at Los Angeles were employed in computing 
multiple regression equations and discriminant funo - 
tions. Other oomputer programs were from the Univer- 
sity of Florida College of Education library or were 
developed especially for this project. The IBM 709 
computer was used for all calculations. The step-wise 
regression program was selected because it introduces 
variables one at a time based upon the largest partial 
correlation with the criterion. Interpretation of even 
step-wise equations is difficult because small differ- 
ences in partial correlations can cause one pair of 
correlated variables to enter for one sample to the 
exclusion of the other, while the reverse may occur for 
a slightly different sample. 

The differential Importance of variables in iden- 
tifying members of different programs is made clear 
in the discriminant functions. Both multiple and two 
group analyses were employed as appropriate in making 
the group discriminations. Because some of the com- 
puter programs used had restrictions on the numbers of 
oases per group, it was necessary to eliminate randomly 
members of some groups on two of the three discriminant 
function runs. The same restrictions did not obtain 
for the cross-validation oomputer programs. Therefore, 
for the four-group analysis of the Original sample it 



was necessary to reduce randomly the Liberal Arts group 
from 320 to 150 individuals; and far the two group analy- 
sis of Technical vs. Non-teohnical groups it was necess- 
ary to reduoe randomly the iron-technical group from 412 
to 300 oases. The analysis of Graduate vs. Non-graduate 
did not overload the pro grams so no oases had to be 
eliminated. 

Multiple regression equations are computed for each 
program subsample with Overall GPA and another set for 
First-term GPA. The Cross-validation group provides 
data to fit the multiple regression equations and dis- 
criminant functions produoed from the Original sample 
to see how well they predict. 
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RESULTS 



The means and standard deviations for the ten inde- 
pendent variables and the three other variables entering 
computations are presented in Table 6* While an analy- 
sis of the differences in means between program samples 
is outside the scope of the contract 9 four important 
reference values were examined for significance of dif- 
ferences between groups. 

Simple analysis of variance showed the between 
groups variance for variables analyzed to be not signi- 
ficant at the five percent level of confidence. High 
School Rank was significant at the one percent level of 
confidence. The t-tests of the three variables with 
significant P-ratios were significant at the five per- 
cent level for: 

ACE Q higher for Engineering than Liberal Arts 

Hi g h School Rank higher for Engineering than 

Liberal Arts 

At the one percent level: 

ACE Q higher for Engineering than Business 

High School Rank higher for Engineering than 

Business 

High School Rank higher for Technical than 

than Business 

High School Rank higher for Technical than 

Liberal Arts 

Overall CPA higher for Technical than Liberal Arts 



First Question 

The first question investigated deals with how well 
members of the four program groups can be Identified on 
the basis of 10 variables available at the time of ad- 
mission to college. The functions were successful in 
Identifying group membership as shown in Table 7« The 
chi-square obtained from the oomputer program was $8.73 
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Table 6 

MEANS AND STANDARD DEVIATIONS FOR THE 13 
VARIABLES BY PROGRAM SAMPLES FOR THE COMBINED 
ORIGINAL AND CROSS-VALIDATION SAMPLES 



Meana 

Variable Life ♦A, Bus. Bngin. Tech. 



Sooioee. 


45.74 


47.28 


44.53 


40.75 


Peyoh. 


50,86 


48.75 


61.38 


53.65 


Engl* 


47.25 


45.64 


55.98 


46.25 


Soc. St. 


53.95 


53.30 


63.18 


52.40 


Math. 


58.98 


54.85 


76.65 


64.84 


Nat. Sci. 


59.53 


57.05 


71.92 


65.98 


ACE V 


55.10 


54.31 


58.45 


55.71 


ACE Q 


35.39 


34.73 


40.63 


39.98 


Rdg. Comp 


29.06 


25.36 


37.45 


26.02 


H.S. Rk. 


45.01 


42.05 


55.65 


53.08 


let GPA 


2.07 


2.17 


2.26 


2.24 


0/A GPA 


2.02 


2.11 


2.20 


2.30 


Total College 


Hr e. 








Attempted 


44.71 


49.69 


47.88 


59.29 


No. Cases 


501 


81 


40 


§3 



Variable 


Standard Deviatione 


lib. A 


J9U8. 




•fSCfle 


Socioeo. 


21.01 


21.71 


19.54 


20.33 


Peyoh. 


25.34 


20.19 


23.37 


21.26 


Engl. 


23.52 


21.53 


23.33 


22.41 


Soo. St. 


24.07 


20.73 


25.57 


23.81 


Math. 


22.93 


22.34 


18.34 


18.69 


Nat* Sci. 


23.52 


21.43 


21.33 


20.24 


ACS V 


12.94 


11.39 


18.25 


11.83 


ACE Q 


9.65 


9.98 


9.57 


7.72 


Rdg. Comp. 


20.15 


18.29 


26.05 


19*31 


H.S. Rk. 


20.16 


17.74 


25.63 


23.48 


let GPA 


7.60 


6.97 


8.04 


7.05 


0/A GPA 


6.94 


5.57 


7.19 


7.16 


Total College Ere. 








Attempted 


18.91 


18.36 


18.04 


22.56 


No. Caeee 


501 


81 


40 


63 
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with 30 degrees of freedom and the corresponding level 
of significance is less than .01. The classifications 
resulting from the discriminant analysis appear in Table 
7. 



Table 7 

CLASSIFICATION MATRIX BASED UPON 
DISCRIMINANT FUNCTIONS EMPLOYING TEN 
VARIABLES - ORIGINAL SAMPLE 



Largest Computed Function 
(Same order as rows) 







1 


2 


_3 


^ 4 


Total 


Actual 


Lib. A. 


35 


49 


25 


37 


150 


Group 


Bus. 


12 


30 


7 


13 


62 


Member- 


Engin. 


5 


4 


15 


6 


30 


ship 


Tech. 


9 


8 


13 


21 


51 

~s w 



The principal diagonal of the matrix in Table 7 
shows correct identifications. There were 101 correct 
out of 293 people or 34 percent correct identifications 
while the chanoe rate would be 23 percent. 

Table 8 gives the coefficients for the four dis- 
criminant functions for each variable. The relative 
size in the row, not the column, discloses the impor- 
tance of the variable in contributing to the discrim- 
ination between the groups. Thus, the most differen- 
tiating are a high Mathematics score characterizing 
Engineering students, high Social Scienoe characteri- 
zing Business, high Natural Scienoe and ACE Quantita- 
tive characterizing Technical, and high Reading Com- 
prehension characterizing Liberal Arts. 

These disoriminant function equations held up on 
orosi-validation. Seventy-eight percent of the stu- 
dents were correctly identified by program group as 
compared to a chance rate of 23 peroent. The obtained 
classification matrix is shown in Table 9« 
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Sable 8 

DISCRIMINANT FUNCTIONS IDENTIFYING 
THE PROGRAM SUBSAMELES 



Program 

Lib. A. Bus. Bngin. Tech. 



Socioec. 


.600 


.635 


.509 


.508 


Psych. 


-1.411 


-1.390 


-1.481 


-1.342 


EngL. 


.161 


.123 


.138 


.071 


Soo. Sci. 


.596 


.778 


.592 


.481 


Math. 


.038 


- .128 


.423 


.039 


Nat. Sci. 


.295 


.246 


.457 


.541 


ACE V 


4.473 


4.462 


4.350 


4.443 


ACE Q 


2.664 


2.959 


2.677 


3.200 


Rdg. Comp. 


-2.111 


-2.227 


-2.124 


-2.331 


H.S. Rk. 


.590 


.591 


.752 


.758 


Constant 


-159.2 


-164.4 


-187.0 


-183.3 


No. of S*s 


150 


62 


30 


51 



Table 9 

CLASSIFICATION MATRIX BASED UPON DISCRIMINANT 
FUNCTIONS EMPLOYING TEN VARIABLES - CROSS-VALIDATION 

.... . . . . . 





Largest Computed Function 
(Same order as rows) 









2 


2_ 


4 


Total 


Actual 


Lib. A. 


167 ' 


6 


1 


7 


IBI 


Group 


Bus. 


18 


0 


0 


l 


19 


Member- 


Engln. 


9 


0 


1 


0 


10 


ms 


Tech. 


6 


0 


0 


6 


12 

" r 222" 



A subsidiary question investigated deals with bow 
well the Teohnieal sample could be differentiated from 
the combined Xonr-teohnioal sample. A two-group dis- 
criminant function failed to midce suoh a discrimination 
at a significant level. Although oorreot identifications 
were 78 percent as compared with a chanoe rate of 50 per- 
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cent, the significance level was only -10. She co- 
efficients from this two-group discrimination weight 
the variables as they were in the four-group discrimi- 
nation. As seen in Table 10, the Technical student is 
characterised by being lowest in Social Studies, while 
highest in Natural Science and ACS Quantitative. 



Table 10 

DISCRIMINANT FUNCTION COEFFICIENTS IDENTIFYING 
TECHNICAL VS. NQN-TBCHNIQAL STUDENTS 



Variable 

Sooioec. 

Psych. 

Engl. 

Soo. St. 
Math. 

Nat. Sci. 
ACE V 
ACE Q 
Rdg. Comp. 
H.S. Rk* 



Coefficient 

-.237 

.010 

-•377 

-.411 

.035 

.578 

.384 

1.124 

-299 

.355 



Cross-validation sample values were calculated and 
the mean difference for the computed function values in 
the Technical vs. Non-technical group was evaluated. A 
t-value of 6.02 was significant at the .01 percent level 
of confidence. 



Second Question 

The discriminant functions have shown the character- 
istics of the students in the various programs. However, 
what makes for success within each program is not appar- 
ent from the above analyses. Before looking at multiple 
regression of CPA on the 10 variables to get a more 
precise idea of what forecasts excellence in performance 
within programs, it is appropriate to see the results of 
one more discriminant function analysis. 

Thi s time the groups were Graduates vs. Non-gradu- 
ates and analysis was of all programs combined. The dis- 
$rjjninant function correctly identified only 58 percents 



with a ohance rate of 50 percent; however these results 
were significantly better than chance at the • 05 level 
of confidence* 



Table 11 gives the coefficients for the discrim- 
inant function which gives high values for Non-gradu- 
ates and low for Graduates* The chief differentiator 
is the higher ACE Quantitative score for Graduates* 

While the discriminant function was able to dis- 
criminate between Non-graduates and Graduates at a 
statistically significant level, it produced results 
only eight percent better than chance and is therefore 
of little practical value* It is to be noted that, as 
would be hypothesized, higher means on all ten variables 
occurred for the Graduates* Since this was true, and 
since the discriminant functions produced results only 
eight percent greater than chance, it was hypothesized 
that a simple summing of scores to obtain a total score 
would provide as satisfactory a discrimination* When 
these total scores were rank ordered by size, the 251 
lowest should have been Non-graduate and the 212 highest, 
Graduates* This procedure produced 55 percent correct 
identifications as compared to the discr imin a n t function 
which gave 58 percent correct* A t-test of the differ- 
ence between means of the summed soores for Graduates 
and Non-graduates gave a value of 2*69 which is signi- 
ficant at the *01 level of confidence. 



Table 11 

DISCRIMINANT FUNCTION COEFFICIENTS IDENTIFYING 
MON-GRADUATES VS* GRADUATES 



Variable 



Coefficient 



Psych® 

Engl* 

Soc. St. 
Math* 

Nat • Scl • 
ACE V 
ACE Q 

T)A 



Socioec. 




.026 

.277 

.096 

-.221 

-.054 

.065 

.129 

-.833 

-.246 

-.159 
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Cross-validation of the discriminant function that 
differentiated Non-graduate's from Graduates gave 63 per- 
cent correct identifications. A chi-square for the 
classification matrix was 42.3 — a result significantly 
better than chance at the .01 level of confidence. 



Third Question 

The data were now analyzed further with multiple 
regression equations to predict Overall GPA and First 
Term GPA from the ten variables. Variables were brought 
into the equations in a step-by-step fashion 9 the one 
with the highest partial r coming first 9 then the next 
highest 9 etc. The equation was regarded as completed 
when introduction of the variable with the next highest 
partial r raised the multiple correlation less than .01. 

Table 12 gives the size of the multiple correlations 
for predicting Overall GPA and First Term GPA for the 
Total sample and for program subsamples. For predicting 
Overall GPA they range from .476 for all subjeots to 
• 632 for the Engineering subsample. Those for predicting 
First Term GPA range from .314 for Technical to .701 for 
the Engineering subsample. It must be remembered that 
the Engineering sample was smallest so it is statisti- 
cally predictable that its multiple correlation would be 
largest. 

. «*• 

Table 12 also gives the regression coefficients ob- 
tained in the step-wise fashion described above. In 
general 9 the patterns of coefficients appear rather simi- 
lar for both Overall and First Term GPA's. Every vari- 
able except Psychological entered at least one of the 
equations. The generally strongest predictors were 
Social Studies , Mathematics 9 Reading Comprehension 9 and 
High School Ranh. 

Liberal Arts students 1 GPA's were simply predicted 
by variables heavily loaded on general intelligence 
(Mathematics, Reading Comprehension, and High School 
Rank). In contrast to this 9 predicting GPA's for En- 
gineering students was more complex with five variables 
entering for both Overall and First Term GPA. Even 
more complex is the nature of the predictors for Techni- 
cal students. The best predictors for Technical students 
were high ACE Quantitative and Social Studies and low 
Reading Comprehension. 
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Other inverse relationships between variables and 
GP A appear in other program subsamples and are even more 
surprising. For example, Engineering students have 
higher GPA's if they have a low English score. Equally 
surprising, Business students have higher GPA's if they 
have a low ACE Quantitative score judging by the coeffi- 
cients in Sable 12. Such findings must be considered in 
relation to the particular grading practices in the 
oollege for the programs concerned. Reference to Table 
3 which shows the correlations 4 of the actual variables 
with the GFA criterion fails to reveal negative rela- 
tionships between these variables and GPA; they are 
merely lower than for the other variables in the Table. 

For example, consider variable 3 (English), correlated 
with GPA for Engineering majors at -.01, .00, and .01; 
likewise, variable 9 (Reading Comprehension), correlated 
with GPA for the Technical students at -**01, .00, and .08. 

As was necessary for cross-validating the discrim- 
inant functions, a program had to be written to compute 
predicted GPA's of the Cross-validation sample based 
upon the equations obtained from the Original data. The 
program then correlated the predicted and actual GPA's 
for the Cross-validation subjects. Since the task of 
predicting Overall GPA's appeared to be similar to that 
for predicting First Term GPA's the more stable Overall 
GPA criterion was preferred for cross-validation. 

+ 

Table 12 also presents correlation data from the 
Cross-validation subsamples expressing the relationships 
between the Overall GPA criterion and the value predicted 
from the 10 variable soores when inserted in the multiple 
regression equations obtained from the analysis of the 
Original sample. As would be expected, the multiple re- 
gression equation based upon the smallest number of 
Original Boores, 30 for Engineering, showed the greatest 
shrinkage. The least shrinkage was for the Technical 
group, which produced a slightly larger correlation in 
cross-validation than originally. This occurs by chance 
every onoe in a while, and is certainly not considered 
of significance here. 
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SUMMARY AND CONCLUSIQRS 



In this section the questions raised in the Intro- 
duction will he examined and some conclusions will he 
drawn. 

It is worth repeating that because means were used 
to estimate any missing data, all calculated statistics 
are smaller than if original data had been available, 
because error is increased. 

1. Can students in the various curricula be 
differentiated? 



The answer is affirmative at the .01 level of con- 
fidence. This adds more evidence to that of Hoyt 
quoted above, supporting the conviction that technical 
students are different, and ought to have more differ- 
ential studies made of them. This would give students 
interested in technical curricula more of the meaning- 
ful data needed to make wise decisions. 

2. Can graduates be differentiated from non- 
graduates? 

The answer is affirmative from a statistical point 
of view (at the .05 level of confidence ), but question- 
able from a practical point of view (since correct pre- 
dictions were made only 58 percent of the time, oom- 
pared with a purely chance prediction rate of 50 per- 

O0&t) * 

5* How can Grade Point Average prediction be 
maximised? 
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The factors are given by the uiuliiple fegrew&isn 
coefficients in Table 12. The factors and the weights 
necessary to maximise prediction are different for each 
program. 

Tills is evidence that each program is different in 
so far as what makes for success in each programs in 
other words, not only are the students who seleot the 
programs differentiable, but the programs themselves 
are differentiable. This adds more weight to the oo&- 
elusion that differential studies should be attempted. 



o 

MC 



32 



4. How predictable is this junior college? 

She statistical answer is given by the B's in fable 
12. When the H v s by program are compared with the .40- 
.60 range Bloom and Peters (I960) give for differential 
studies , it is seen that three of the twelve are below 
the usual range. When the B's for all programs combined 
are compared with the .55-* 65 range for general pre- 
diction, all three are below the usual range for senior 
colleges. 

As suggested in the introduction? this college es- 
pouses the open door policy. The writers feel that the 
results of this study are oertalnly not inconsistent 
with this philosophy. It is hoped that the oollege it- 
self will examine the evidence and inferences here pre- 
sented and see if it agrees with this conclusion. 

Prom the above it is obvious that the college, if 
it wished to, oould use the results of this study in an 
attempt to salvage some potential failures in this way: 
Using the multiple regression equations appropriate to 
each major curricula, the college might routinely pre- 
dict GPA for these curricula for each entering student. 
The student's counselor might use these predictions if, 
in his judgment, they might be useful data in counseling 
certain students about their choice of program. For 
example, if a certain student had no real preference as 
between the liberal arts and the technical programs, 
and his predicted liberal arts 6PA was 1.4 while the 
predicted technical GPA was 2.3, the counselor might 
use these data and the standard errors of estimate, to 
say something such as: "Researoh into the past experi- 
ence of students at this oollege indicates that only 
31{4 of entering students with measurable characteristics 
like yours succeed in the liberal arts program. How- 
ever, 64 % of the students with test scores like yours 
who took the technical program did succeed. Obviously 
there were lots of exceptions in both curricula, but 
I thought you might like to know the apparent 'odds' 
both for and against you, as far as research oan help 
us to figure these odds.” 

It is recommended that further researoh in the area 
of the present projeot try to concentrate on sohools 
that stress completeness of records. When half of the 
students admitted to a school somehow manage not to 
take tests that all students ere supposed to take, it 
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is hard to know what to do about the missing data and 
hard to be supremely confident of the results obtained* 

It is hoped that many more junior colleges will 
examine in this same manner their various curricula, 
especially technical, both to help their own students 
and counselors toward more realistic decisions and to 
help themselves examine their philosophy and practice* 
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APPENDIX A 

MAJOR FIELDS OF STUDY 



Agriculture 1003 

Architecture 1006 

Art 1009 

Biology 1012 

Business Adminis- 
tration 1013 

Business Education 1018 

Criminology 1021 

Dental Hygiene 1024 

Pre-Dental 1027 

Education 1029 

Elementary Education 1030 

Secondary Education 1033 

Engineering 1036 

English 1039 

Foreign Language 1040 

Foreign Service 1042 

Forestry 1045 

History 1048 

Home Eoonomios 1051 

Hotel Restaurant 

Management 1054 

Joumalish Adver- 
tising 1057 

Law 1060 

Liberal Arts- 

Qener&l Education 1063 

Mathematics 1066 

Medioal Technology 1069 

Medicine 1072 

Ministry 1075 



Music Education 1078 

Nursing 1081 

Occupational 
Therapy 1084 

Optometry 1087 

Pharmacy 1090 

Physical Education 1093 

Physical Therapy 1096 

Political Soienoe 1097 

Psychology 1099 

Religious Education 1100 

Science 1102 

Social Welfare 1105 

V eterinary 1108 

Undecided 1111 

Other 1114 

Just Talcing Courses 1117 

Certification 1118 

Business Terminal 

Programs 2120 

Medioal Secretary 2123 

Secretarial 

Soienoe 2126 

Stenographic 2129 

Technical Edu- 
cation Programs 3131 

Civil Engineering 3132 

Design Drafting 3133 

Electronics 3138 

Citrus Technology 3141 

Nursing Education 4144 
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* INFORMATION ON STATISTICAL CARD 

(Codes) 

Comity 



1 Lade 

2 Duval 

3 Hillsborough 

4 Pinellas 

5 Polk 

6 Palm Beach 

7 Orange 

8 Volusia 

9 Escambia 

10 Broward 

11 Alachua 

12 Lake 

13 Leon 
14* Marion 
13 Manatee 

16 Sarasota 

17 Seminole 

18 Lee 

19 Brevard 

20 St, Johns 

21 Gadsden 

22 Putnam 

23 Bay 



24 St. Luoie 
23 Jackson 

26 Osoeola 

27 Highlands 

28 Pasco 

29 Columbia 

30 Hardee 

31 Suwannee 

32 Indian River 

33 Santa Rosa 

34 Desoto 
33 Madison 

36 Walton 

37 Taylor 
36 Monroe 

39 Levy 

40 Hernando 

41 Nassau 

42 Martin 

43 Okaloosa 

44 Sumter 
43 Bradford 
46 Jefferson 



47 

48 

49 

50 

51 

52 
33 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 
67 



Citrus 

Clay 

Hendry 

Washington 

Holmes 

Baker 

Charlotte 

Dixie 

Gilchrist 

Hamilton 

Okeechobee 

Calhoun 

Franklin 

Glades 

Flagler 

Lafayette 

Union 

Collier 

Wakulla 

Gulf 

Liberty 





01 Ala* 

02 Alas. 

03 Aria. 

04 Ark. 

03 Calif. 

06 Col. 

07 Conn. 

08 Del. 

09 D.C. 

10 Fla. 

11 Ga. 

12 Hawaii 

13 Idaho 

14 111. 

15 Ind. 

16 Iowa 

17 Kan. 

18 Ky. 



APPENDIX B 

INFORMATION ON STATISTICAL CARD 
(Codes) 

(Continued) 



State 

IMHIWpMMi 



19 La.. 


37 Qkla. 


20 Me. 


38 Oreg. 


21 m. 


39 Pa. 


22 Maas. 


40 R.I. 


23 Midi. 


41 S. Car. 


24 Minn.. 


42 S.Dak. 


23 Mies. 


43 Tenn. 


26 Mo. 


44 Tex. 


27 Mont. 


45 Utah 


28 Het>. 


46 Vt. 


29 Nev. 


47 Va. 


30 H.H. 


48 Vash. 


31 N.J. 


49 W.Va. 


32 H.Mex. 


50 Wis. 


33 H.Y. 


51 wyo. 


34 H. Car. 


52 U.S. Prot 


33 N. Dak. 


53 Territory 


36 Ohio 


54 Foreign 



Religion 

01 Baptist 09 Methodist 

02 Catholio 10 Presbyterian 

03 Christian 11 Protestant 

04 Congregational 12 Christian Soi. 

05 Epiaoopal 13 No preference 

06 Greek Orthodox 14 None 

07 Jewish 15 Other 

08 Lutheran 
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